The present study was performed to examine the brine shrimp toxicity and cytotoxic effect of the mangrove plant Sarcolobus globosus. The Et 2 O and EtOAc extracts were toxic to brine shrimp larvae (LC 50 = 1.6 and 4.0 μg/mL) and Caco-2 cells (IC 50 = 6.7 and 21.2 μg/mL). Three rotenoids isolated from S. globosus, tephrosin, sarcolobin and 12a-hydroxyrotenone, showed high toxicity in the brine shrimp assay with LC 50 values of 2.2, 2.8 and 1.9 μM, respectively.
Sarcolobus globosus Wall. (Asclepiadaceae) is a liana that grows in mangrove forests in Asia and has been used medicinally against rheumatism, dengue and fever [1] . The seeds and fruits may be toxic [2] , and inhibitory effects on muscle preparations by a seed extract have been reported [3] . Phytochemical investigations have recently shown high amounts of rotenoids and isoflavones in the stems of this plant, with tephrosin as the main component [4, 5] . A number of studies have described the biological activities of rotenoids, including insecticidal [6] , piscicidal [7] , larvicidal [8] , anti-plasmodial [9] , anti-inflammatory [10] , 15-lipoxygenase inhibitory [5] , spasmolytic [11] , and an antimicrobial activity against Helicobacter pylori [12] . Furthermore, the anti-tumour or chemopreventive potential of rotenoids has been extensively studied, with promising results [13] [14] [15] [16] [17] . In the light of these biological activities, we were interested in investigating the cytotoxic effects of the rotenoid-rich extracts of S. globosus. To date there has, to our knowledge, been no publication reporting either the cytotoxic effects or brine shrimp lethality of S. globosus. (Figure 2) . At a concentration of 40.0 μg/mL, the MeOH crude extract and the n-BuOH extract inhibited the Caco-2 cells by 10.8 ± 3.4 and 31.8 ± 4.2%, respectively. The cytotoxic effect observed for S. globosus is probably due to the high content of tephrosin and other rotenoids in the lipophilic extracts. The main compounds, tephrosin and 12a-hydroxyrotenone, are reported to be cytotoxic to various cancer cell lines [16, 17, [20] [21] [22] . Due to scarcity of material, the compounds isolated from S. globosus were not tested for cytotoxic effects. However, the brine shrimp assay has been proposed to give a good correlation with the cytotoxicity against some tumour cell lines [23] [24] [25] , including colon carcinoma cells. It is therefore reasonable to believe that sarcolobin also may contribute to the cytotoxic effect observed. In the light of the cytotoxic activity of S. globosus and its high content of rotenoids and other phenolic compounds, additional testing should be carried out to more fully evaluate either the anti-cancer or chemopreventive potential of the plant and its constituents. 
Fractionation and isolation:
The dried (40-45˚C) and milled stems of S. globosus (526 g) were extracted with 80% MeOH (3200 mL) at room temperature for 7 days, and the extract was filtered and concentrated by evaporation in vacuo to yield 53 g (10.1% of total amount) of MeOH crude extract. This extract (52 g) was suspended in 400 mL distilled water and then extracted successively with Et 2 O (5 × 250 mL), EtOAc (7 × 250 mL) and n-BuOH (8 × 250 mL). The solvents were removed in vacuo, which resulted in an Et 2 O extract (2.0 g), an EtOAc extract (1.2 g) and a n-BuOH extract (8.7 g). The Et 2 O extract was chromatographed by flash chromatography over silica gel (2.5 x 50 cm), eluting with CHCl 3 (1180 mL), and, according to TLC analysis (CHCl 3 ), 9 fractions were collected. Fr. 7 (850-970 mL) and Fr. 8 (970-1090 mL) were subjected to further purification and fractionated, as previously outlined [4] , to give sarcolobin (9 mg), tephrosin (142 mg) and 12a-hydroxyrotenone (58 mg), which corresponded to 0.5%, 7.1% and 2.9%, respectively, of the Et 2 O extract.
Brine shrimp toxicity assay:
The assay was performed as previously outlined [23] . Brine shrimp eggs (Novo Temia) were purchased from a pet store. After hatching them in 3.6% (w/v) artificial seawater, 10 shrimp larvae were transferred to 5.0 mL seawater containing, dependent on activity, either 1-1000 μg/mL plant extract or 0.05-20.0 μM pure compound dissolved in 50 μL DMSO. Each experiment was carried out in triplicate. Podophyllotoxin (50 μg/mL) was used as a positive control.
Cytotoxicity: Human colon carcinoma (Caco-2) cells (ATCC number HTB-37) were maintained in RPMI-1640 medium (Cambrex), supplemented with 10% fetal calf serum (Cambrex), 100 U/mL penicillin and 0.1 mg/mL streptomycin at 37°C in a humidified atmosphere of 5% CO 2 in air. Cells were added to 96-well microplates with 7500 cells in 100 μL of medium/well. After incubation for 24 h, the cell medium was replaced with 100 μL medium containing test compound dissolved in DMSO (0.1% final DMSO concentration). The final concentration of plant extract was in the range 1.25-40 μg/mL. Medium containing 0.1% DMSO alone was used as control. After 24 h incubation, metabolic activity was determined using the MTT assay (Roche Diagnostics GmbH) [26] according to the manufacturer's instructions. Samples were assayed in triplicate and results are given as averages ± SD. Concentration of extract ( μg/ml) Caco-2 activity (% of control)
